Introduction
============

Women constitute half of the world\'s population and the most important pillars of society and family. Community health depends on provision of women health.[@B1] In the twenty-first century, variation in the pattern of diseases and increase in the incidence of chronic diseases such as diabetes are the results of changes in people life style and longevity.[@B2] With increased longevity, it is expected that women spend a third of their life, on average, in postmenopausal period.[@B3] Menopause is accompanied by hormonal changes and decreased in sensitivity to insulin. Increased fat mass followed by aging in postmenopausal women causes reduction in Adiponectin and resistance to insulin.[@B4][@B5] Diabetes is a metabolic disease which is associated with absolute or relative deficiency of insulin, increase in blood glucose and dysfunction in fats, proteins and carbohydrate metabolism. The World Health Organization (WHO) has predicted that in 2025, about 6.8% of the population in Iran will engage in diabetes disease. It is the most common cause of kidney disease, blindness and non-traumatic amputation. Annually, more than 250 people in the country die from complications arising from diabetes and twice that number is also at risk of heart attacks and strokes.[@B6]

There are two types of diabetes in which type II diabetes is the more common and about 90% to 95% of diabetic people in the world are suffering from this type of diabetes.[@B7] Based on studies in different places of Iran, the prevalence of diabetes was variable from 4.2% to 15.9%.[@B8] Optimum metabolic controls, prevention of complications are the aims in controlling diabetes.[@B9] Treatment of diabetes aims to control of blood sugar in normal range without hypoglycemia. Due to the fact that more than 95% of treatment process is done by patients and physicians/medical team have little control over patients in the intervals between meetings.[@B10] This requires to consider promotion of self-care activities including physiological, social, emotional and spiritual ones much more.[@B6] Patients with diabetes require to perform special self-care behaviors in the their lifetime.[@B11] In fact, self-care is an active process and it is an activity that is driven by patients which is necessary to prevent short-term and long-term complications of diabetes.[@B12]

Promotion of self-care is possible by training. Training patient is a fundamental component in controlling diabetes. The success of diabetes treatment depends on the ability of people with diabetes to effectively have self-care behavior such as having prescribed medicine, following the diet and exercise, self-monitoring of their fasting blood sugar (FBS) and psychological adjustment to the diabetes\' life. However, many patients with diabetes encounter several obstacles including lack of appropriate awareness of the disease and its treatment, lack of adequate confidence or skill to effectively control diabetes, lack of financial resources to provide medicines and physical limitations for doing efficient self-care.[@B13] Patients\' awareness about self-care strategies and continuous monitoring of blood glucose can be lead to prevention of early and late complications of the disease, ensuring patient prolonged life and reduction in health care costs. Undoubtedly, achieving these goals requires public programs and continuous trainings.[@B14] Consultation is a process that takes steps to strengthen the skills and abilities of people in order to enhance their health.[@B15] Consultation plays an important role in management of chronic diseases.[@B16] Studies conducted by Baghery et al.[@B17] and Karimoi et al.[@B18] showed that consultation led to improvement in the quality of life (QOL) in patients with chronic disease. Although, consultation usually is done individually, group counseling can provide some advantages such as necessary sense of security and free interaction with other members in the group. In this way, the possibility of addressing the needs of each member of group using peer experiences is supplied. Besides that, it is more affordable in terms of time and cost.[@B8] Meanwhile, consulting is one of the main roles of health providers, it is less considered by them.[@B19] Due to the short-term and long-term complications of diabetes during menopause, diabetic patients encourage to modify their life style and performing self-care behaviors.[@B20]

Women are considered as central pillars of their family and women health have special effects on family health.[@B21] It is necessary to understand the problems which are reducing the health status of menopausal women. One of the important tasks of health providers to support women health in menopausal period and attempt for their empowerment.[@B22] Consultation for self-care is useful to improve treatment results in menopausal women with diabetes. The overall objectives of counseling on self-care in the patients are supporting decision making, self-care behavior, problem solving, active cooperation with health care providers, improving clinical outcomes and improve QOL.[@B23][@B24] Therefore, this study has been implemented with the aim of determining the effect of group counseling on self-care behaviors among menopausal women with diabetes.

Materials and Methods
=====================

This research was a quasi-experimental study. The population of study were menopausal women with type II diabetes who referred to Diabetes Research Center of Hamadan city, Iran in year 2016. Subjects of this study randomly selected and allocated into two groups (the experimental and the control groups). The sample size in this study was calculated based on the following formula. $$n = \frac{\left( Z_{1 - \frac{\alpha}{2}} + \left( Z_{1 - \beta} \right)^{2}\left( \sigma_{1}^{2} + \sigma_{2}^{2} \right) \right.}{\left( \mu_{2} - \mu_{1} \right)^{2}}$$

Sample size was estimated with information of (α = 0.05, β = 0.020), and self-care score was based on a previous study.[@B25] According to formula, the number of samples in the each group was estimated as 40. Inclusion criteria consisted of women with confirmed diabetes with lasting at least a year from the onset of their diabetes. Lack of suffering from advanced diabetes complications (such as kidney failure, stroke, myocardial infarction, malignant tumors). Exclusion criteria included lack of participate in consultation sessions and unwillingness to continue this investigation.

Before the study, the necessary explanations were given to individuals about the purposes of this study and written consent was obtained from subjects. Data collection tool included structured questionnaire of demographic information (age, education, occupation), diabetes characteristics (duration of diabetes, medications and associated complications) and self-care behaviors of the Summary of Diabetes Self-Care Activities (SDSCA). The self-care questionnaire developed by Toobert and Glasgow[@B26] and included 21 questions about individual caring activities.[@B19] The validity and reliability of the questionnaire was approved by Parizad et al.[@B25] in year 2013 with Cronbach\'s α of 0.80. The self-care questionnaire reported the rate of individuals\' commitment toward self-care behaviors in the last 7 days. Questions included diet (5 items), exercise (2 items), glycemic control (2 items), foot care (3 items), consumption of diabetic medication regimen (3 items), two questions related to glycosylated hemoglobin (HbA1c) and FBS which were checked in the last laboratory test of patient and smoking (4 items). In case of the performing desired behavior in each day, one point was considered. Zero point was accounted for failure to do it. The sore of SDSCA ranged from 0 to 105. The highest possible score in this tool was 105 which was indicated the highest degree of self-care ability. Self-care score was classified in terms of obtained scores to three levels of good (grades of 76-105), medium (51-75) and poor (less than 50). Questionnaire were completed by the individuals of two groups before and three months after intervention. The amount of FBS and HbA1c was measured before and three months after intervention in a reference laboratory in Hamadan city.

In the experimental group, women were divided to small groups of 8 to 10 individuals to participate in counseling sessions. Counseling sessions were held once a week consisted of four 45 to 60 minute sessions. Consultation was offered based on correcting food habits, adjusting the diet according to reduction of the Glycemic index (GI) for improving nutritional quality, appropriate consumption of fruit and vegetables.[@B5] Moreover, telephone follow-up was done twice a month for three months (a total of six times) after the last session of consultation. Time of making phone calls was determined with the agreement of the patients. The content of the telephone conversation included: assessing the status of glycemic control, diet, exercise, self-monitoring of blood glucose, medication regimen, and answering the questions of patients. During this time, control group only received routine care including control of FBS, blood pressure and treatment of complications of patients. However, after completion of the study, all educational content was also taught to the control group. Information was gathered by questionnaire before and three months after the last session of counseling from the two groups.

Ultimately, both experimental and control groups were compared in terms of the level of FBS, HbA1c and self-care before and after the group consultations. Data were analyzed by statistical software of SPSS version 16 (SPSS Inc., Chicago, IL, USA). Descriptive statistics were implemented in order to estimate the mean, standard deviation (SD) and frequency of distribution. Independent *t*-test was used to compare the mean of variables in two groups while analysis of variance (ANOVA) was utilized to compare different aspects of self-care controlling pretest score and individual characteristics. Paired-*t*-test was used to compare changes within the groups. The significance level was considered to be less than 0.05 (*P* \< 0.05).

Results
=======

The mean ± SD age of postmenopausal women in experimental group was 55.0 ± 5.3 and in control group was 55.0 ± 4.6 years (*P* \> 0.05). Most of them were married (77% in experimental and 85% in control group, *P* \> 0.05). No significant difference was observed on body mass index and employment status between two groups (*P* \> 0.05).

Based on the results in [Table 1](#T1){ref-type="table"}, about half of participates had a family history of diabetes. Treatment method used by the majority of patients was oral tablet, followed by injection of Insulin. Most participants (55%) had other complications. A total of 32 participants had a history of diabetes for 1 to 5 years and only 9 patients had more than 15 years history of diabetes.

Based on the results obtained in the [Table 2](#T2){ref-type="table"}, before the intervention, the mean ± SD score of self-care in the experimental group was at weak level that increased to moderate level after the intervention (from 49.6 ± 12.2 to 66.6 ± 9.3; *P* \< 0.001). Self-care score in the control group increased from 57.6 ± 11.5 to 62.0 ± 11.6 (*P* \< 0.05) as well. Comparing the two groups on self-care scores showed significant differences after the intervention (*P* \< 0.001). To study the changes within the experimental group domains showed that scores of diet, exercise, blood sugar control and foot care have been increased significantly (*P* \< 0.001), except in the domain of medication that not changed significantly (*P* = 0.148). No significant changes were seen in the control group.

Based on the results obtained in [Table 3](#T3){ref-type="table"}, the average HbA1c in the experimental group decreased from 7.2 ± 1.8 to 6.8 ± 1.6, although this change was not significant (*P* = 0.058). In the control group there was no significant change in HbA1c (*P* = 0.922). Average of FBS in the experimental group significantly decreased from 148.8 ± 62.4 to 128.9 ± 46.3 (*P* \< 0.001). No significant change in FBS was observed in the control group (*P* = 0.861). Comparison of two groups after three months showed that the average amount of HbA1c decreased in experimental group, however no significant difference was seen between two groups in term of HbA1c three months after intervention (*P* = 0.052). A significant difference was observed between the two groups in term of FBS after three months of intervention (*P* \< 0.01).

Discussion
==========

The findings of this study revealed a positive effect of group counseling on self-care and glycemic control in menopausal women with type II diabetes. In the form of four one-hour sessions of group counseling, participates\' self-care behaviors significantly improved. In this study, before the intervention about half of women (49.6%) were doing self-care behaviors. It is recommended that 95% of diabetes patients perform self-care behaviors and modify their life styles.[@B25]

After the intervention, significant changes were seen in experimental group in terms of exercise, diet, foot behaviors (*P* \< 0.001). Similar results were seen in a study Karlsen et al.[@B27], who studied the effect of group counseling on mental health and glycemic control in adults with diabetes. They found that group counseling program in six sessions significantly reduced the stress and self-punishment related to diabetes. Although in this study, only the psychological effects of group counseling were considered, but due to association between psychological and physical aspects the results of this study may be attributed to reduction of stress in patients as well. Stress reduction is likely to cause metabolic control in patients those were participated in group counseling.

Jalilian et al.[@B28] examined the self-care educational program in type II diabetic patients. Their results showed that the implementation of a six-session training program increased 34% in self-care behaviors. In the present study, the mean of self-care score also increased in the control group. This could be due to care given to the control group in Research Center of Diabetes during the study.

One of the most important aspects of the self-care in the present study was foot care. The foot care in diabetes patients prevent the neurological and vascular dysfunctions which lead to leg ulcers, infection and eventually gangrene of the foot. Even though, lack of appropriate treatment of diabetic foot ulcers are associated with risk of death. Unfortunately, about 15% of patients with diabetes mellitus are diagnosed with foot ulcers. This condition is leading to leg amputation in 14% to 24% of these patients. The results of this study indicated a significant increase in attention to foot care among patients in the experimental group compare to the control group which was in consistent with the results of other studies.[@B24][@B29] According to the results obtained foot care of patients was easy and had no cost. It seems that training be beneficial in this regard.

One of the important steps in controlling diabetes is taking the prescribed medications. The study results indicated that modest rose in the consumption of medications in study groups that was not consistent with previous studies.[@B28][@B30] This could be due to patients gastrointestinal discomfort, illiteracy, age over 50 years, believed in herbal and traditional medicine rather than medications prescribed regimen in our patients. The current results did not show a significant change in individual control of blood sugar. The result could be due to lack of sufficient knowledge in the use of glucometer for blood glucose in patients which is in line with another study conducted in Iran.[@B31]

In the experimental group physical activity increased significantly, whereas FBS and HbA1c decreased (*P* \< 0.001). Considering, the relationship between physical activity and blood glucose levels in diabetic patients, it can be claimed that physical activity decreased blood sugar in patients. Parham and colleagues study[@B31] showed a significant relationship between physical activity and blood sugar, and physical activity improved blood sugar control that were in consistent with our findings. Other research done at the University of Queensland, Australia in 2012 showed beneficial effects of exercise for preventing the type 2 diabetes and to improve glycemic control in diabetic patients.[@B32]

The self-care consultations increased 55% in consumption of fruit and vegetables. Most of participates in the participants consumed fruit and vegetables four times per day. Only 18% of them consumed high-fat foods per week. Fifty three per cent of them had 3 to 4 times a week consumption of carbohydrates. Overall, three months after intervention a significant increase was seen in the score of diet domain in the experimental group (*P* \< 0.01). Another study had done in Iran showed 38.8% of diabetes patients continually followed the recommended diet.[@B33] A good adherence of food plan and diet control in patients of this study can be due to effects of group counseling and follow-up by telephone.

In general, three months after the intervention, FBS and HbA1c decreased in the experimental group compared to the control group. Monitoring of FBS and HbA1c evaluated metabolic control and effectiveness of treatment in diabetes patients. Similarly, previous study showed a significant relationship between self-care behaviors and HbA1c in patients with type II diabetes.[@B34] Rakhshandero and colleagues[@B35] showed counseling program could improve metabolic control. Kashfi and colleagues[@B36] suggested that diet and walking could reduce the HbA1c levels in diabetic patients. Milenković et al.[@B37] investigated the impact of education on well-being and metabolic control of diabetes patients. They found training sessions significantly improved metabolic control of patients and reduced 16% of their HbA1c.[@B37] Obviously, counseling with diabetes patients should be in accordance of ethical issues in medical education.[@B38]

The limitations of current study were: limited number of menopausal women, short period of follow-up and conducting the study only in one center. Although, the patients were referred to this center from all parts of Hamadan city. Therefore, the results may not be generalized for other people and other communities. It is suggested that such studies will conduct in a larger population and wider ranges. It also recommended that future studies will compare the impact of individual counseling with group counseling on self-care behaviors among diabetes patients.

Conclusion
==========

Group counseling improved self-care behaviors and blood glucose indices in menopause patients with diabetes type II. It seems that the group counseling lead to development of self-care behaviors and reduction of diabetes problems.
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###### Comparison of self-care dimensions of women in experimental and control groups
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^†^Using paired *t*-test

SD: standard deviation

###### Comparison of blood sugars biomarkers of women in experimental and control groups
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HbA1c: glycosylated hemoglobin, SD: standard deviation, FBS: fasting blood sugar
